Adult male-specific and neonatally programmed rat hepatic P-450 forms RLM2 and 2a are not dependent on pulsatile plasma growth hormone for expression.
Rat hepatic cytochrome P-450 form RLM2 is a testosterone 15 alpha-hydroxylase reported to be male-specific on the basis of purification studies (Jansson, I., Mole, J., and Schenkman, J. B. (1985) J. Biol. Chem. 260, 7084-7093). The sex dependence, developmental regulation, xenobiotic induction, and hormonal control of P-450 RLM2 expression were studied using P-450 form-specific immunochemical and catalytic assays. Polyclonal antibodies raised to rat hepatic P-450 3 (P-450 gene IIA1) were found to cross-react strongly with P-450 RLM2, but not with 10 other rat P-450 forms, suggesting that P-450 3 and P-450 RLM2 are highly conserved in primary structure. Western blotting of liver microsomes under conditions where P-450s 3 and RLM2 are resolved electrophoretically revealed that P-450 RLM2 is markedly induced at puberty in male rats, with no protein detected (less than or equal to 5% of adult male levels) in adult females or immature animals of either sex. A similar developmental dependence was observed for hepatic microsomal testosterone 15 alpha-hydroxylase activity, which was found to be catalyzed primarily by P-450 RLM2. P-450 RLM2 was resistant to induction by several xenobiotics and in the case of phenobarbital and beta-naphthoflavone, was suppressed by 50-60%. Studies on the steroid hormonal regulation of P-450 RLM2 revealed that its adult male-specific expression is imprinted (programmed) in response to neonatal testosterone exposure. Ovariectomy studies demonstrated that suppression by estrogen does not contribute significantly to the absence of P-450 RLM2 in adult female rats. Although the male-specific developmental induction of P-450 RLM2 in response to neonatal testosterone is strikingly similar to that of P-450 2c (testosterone 2 alpha/16 alpha-hydroxylase; gene IIC11), P-450 RLM2 expression is not dependent on the pulsatile pituitary growth hormone secretion required for P-450 2c synthesis. Rather, hypophysectomy of adult male rats increased P-450 RLM2 and its associated testosterone 15 alpha-hydroxylase activity by 50-100%.(ABSTRACT TRUNCATED AT 400 WORDS)